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(57) ABSTRACT

An apparatus for processing a fingerprint image, the appara-
tus includes a noise information estimation unit configured to
estimate information for a noise removal from at least two or
more images recognized for a first section before a point of
time when a fingerprint contact is initiated. The apparatus
includes a fingerprint image acquiring unit configured to cor-
rect at least one image recognized for a predetermined time
period after the completion of the fingerprint contact using
the estimated information to acquire the fingerprint image.
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1
APPARATUS AND METHOD FOR REDUCING
NOISE IN FINGERPRINT IMAGES

RELATED APPLICATIONS

This application claims the benefit of Korean Patent Appli-
cationNo. 10-2013-0031035, filed on Mar. 22, 2013, whichis
hereby incorporated by reference as if fully set forth herein.

FIELD OF THE INVENTION

The present invention relates to a fingerprint image pro-
cessing, and more particularly, to an apparatus and method for
processing a fingerprint image, which estimates noise infor-
mation on a basis of a plurality of images and acquires the
fingerprint image on a basis of the plurality of images and the
noise information.

BACKGROUND OF THE INVENTION

In general, a method to get fingerprint information among
biometric information about the human includes an indirect
method using a picture input device such as a scanner or a
camera to capture a part of the fingerprint of a finger which is
imprinted on a paper and an optical method and a non-optical
method using an electric field.

Among others, the optical method is the most efficient and
universal method. A device to get the fingerprint with an
optical method is typically called an optical fingerprint input
device.

Such an optical fingerprint input device diffuses light emit-
ted from a light source, allows a fingerprint picked by a prism
to be imaged through a lens, and converts a shape of the
fingerprint into electrical signals using a sensor. The con-
verted electrical signal is subjected to an image processing to
acquire a fingerprint image.

In the optical fingerprint input device, a residual fingerprint
is generated by sebum and dirt in accordance with the contact
of the fingerprint and a variety of background noises is
induced in the course of acquiring the fingerprint image. The
residual fingerprint and the background noise have a close
relationship with respect to a recognition rate of the finger-
print and security in a fingerprint recognition technology, and
thus various researches are in progress in order to remove
them.

SUMMARY OF THE INVENTION

In view of the above, the present invention provides an
apparatus and method for processing a fingerprint image,
which estimates noise information on a basis of at least two or
more images before the point of time when a fingerprint
contact is initiated and corrects the images that are input for a
predetermined time period after the completion of the finger-
print contact using the estimated noise information to acquire
the fingerprint image.

In accordance with an exemplary embodiment of the
present invention, there is provided an apparatus for process-
ing a fingerprint image, which includes: a noise information
estimation unit configured to estimate information for a noise
removal from at least two or more images recognized for a
first section before a point of time when a fingerprint contact
is initiated; and a fingerprint image acquiring unit configured
to correct at least one image recognized for a predetermined
time period after the completion of the fingerprint contact
using the estimated information to acquire the fingerprint
image.
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In the exemplary embodiment, the point of time when the
fingerprint contact is initiated is a point of time when a feature
value indicative of whether there exists a fingerprint is sub-
jected to a change in the fingerprint image processing appa-
ratus.

In the exemplary embodiment, the feature value is a value
output from a proximity sensor installed in the fingerprint
image processing apparatus, a value output from a transparent
electrode sensor to which the fingerprint is contacted, or a
changed value in a pixel in the image recognized in the
fingerprint image processing apparatus.

In the exemplary embodiment, the noise information esti-
mation unit is configured to estimate the information by cal-
culating a mean value and a variance by pixel or by block
having a given size or by image in the respective image within
the first section.

In the exemplary embodiment, the fingerprint image
acquiring unit is configured to: calculate a noise tolerance
range based on the variance, calculate pixel values by pixel or
by block, or by image in the respective images from after the
completion of the fingerprint contact to a predetermined time
period, offset the calculated pixel values using a mean value
calculated by the noise information estimation unit, and
determine a background region and a fingerprint region
through the comparison between a resultant value caused by
the offset and the noise tolerance range; and set the back-
ground region to a predetermined fixed value to acquire the
fingerprint image.

In the exemplary embodiment, the fingerprint image
acquiring unit is configured to give a weight to portions which
has been set as the fingerprint region for the predetermined
time period after the completion of the fingerprint contact and
add the weighted values to acquire the fingerprint image.

In the exemplary embodiment, the noise tolerance range is
calculated using the variance and a noise tolerance standard
that is set by pixel, by block or by image.

In the exemplary embodiment, the apparatus further
includes a bufter configured to buffer the images that are input
to the fingerprint image processing apparatus from before a
point of time when the fingerprint contact is recognized to the
predetermined time period.

In accordance with another exemplary embodiment of the
present invention, there is provided an method for processing
a fingerprint image, which includes: buffering images for the
storage thereof; storing a point of time when a fingerprint
contact is initiated in the course of buffering the images;
drawing out images within a first section among the buffered
images, wherein the first section is a section before a point of
time when the fingerprint contact is initiated; estimating
information for a noise removal when a predetermined time
period lapse after the fingerprint contact has been completed;
drawing out images within a third section among the buffered
images, wherein the third section is a section from after the
completion of the fingerprint contact to the predetermined
time period; and correcting the images within the third sec-
tion using the estimated information to acquire the fingerprint
image.

In the exemplary embodiment, said storing a point of time
when a fingerprint contact is initiated: storing a point of time
when a feature value indicative of whether there exists a
fingerprint is subjected to a change in the fingerprint image
processing apparatus.

In the exemplary embodiment, the feature value is a value
output from a proximity sensor installed in the fingerprint
image processing apparatus, a value output from a transparent
electrode sensor to which the fingerprint is contacted, or a
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changed value in a pixel in the image recognized in the
fingerprint image processing apparatus.

In the exemplary embodiment, said estimating information
for a noise removal includes: estimating the information by
calculating a mean value and a variance by pixel or by block
having a given size, or by image using the at least two images
within the first section.

In the exemplary embodiment, said correcting the images
includes: calculating a noise tolerance range based on the
variance, calculating pixel values by pixel, or by block or by
image of the respective images within the third section; oft-
setting the calculated pixel values using a mean value calcu-
lated by the noise information estimation unit and determin-
ing a background region and a fingerprint region through the
comparison between a resultant value caused by the offset
and the noise tolerance range; and setting the background
region to a predetermined fixed value to acquire the finger-
print image.

In the exemplary embodiment, said correcting the images
includes: giving a weight to portions which has been set as the
fingerprint region the images within the third section; and
adding the weighted values to acquire the fingerprint image.

In the exemplary embodiment, said calculating a noise
tolerance range includes: calculating the noise tolerance
range using the variance and a noise tolerance standard that is
set by pixel, by block or by image.

As described above, the embodiments of the present inven-
tion use the images of multiple points of time including the
points of time before and after the fingerprint contact, thereby
raising the accuracy of the statistical noise information.

Further, the embodiments of the present invention selec-
tively corrects the images after a point of time when the
fingerprint contact has been completed and stabilized using
the estimated background noise information, thereby raising
the quality of the fingerprint image.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the present
invention will become apparent from the following descrip-
tion of the embodiments given in conjunction with the accom-
panying drawings, in which:

FIG. 1 is a block diagram of an apparatus for processing a
fingerprint image on a multi-frame basis in accordance with
an exemplary embodiment of the present invention;

FIG. 2 shows the images buffered in a buffer in the finger-
print image processing apparatus in accordance with an
exemplary embodiment of the present invention;

FIG. 3 is a flowchart illustrating a process of acquiring a
fingerprint image on a multi-frame basis in accordance with
an exemplary embodiment of the present invention;

FIG. 4A depicts a diagram illustrating a procedure of esti-
mating information for a noise removal using the image
included in a first section among the images buffered in the
fingerprint image processing apparatus; and

FIG. 4B depicts a diagram illustrating a procedure of cor-
recting the images corresponding to a third section among the
images buffered in the fingerprint image processing appara-
tus.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The advantages and features of exemplary embodiments of
the present invention and methods of accomplishing them
will be clearly understood from the following description of
the embodiments taken in conjunction with the accompany-
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ing drawings. However, the present invention is not limited to
those embodiments and may be implemented in various
forms. It should be noted that the embodiments are provided
to make a full disclosure and also to allow those skilled in the
art to know the full scope of the present invention. Therefore,
the present invention will be defined only by the scope of the
appended claims.

In the following description, well-known functions or con-
stitutions will not be described in detail if they would unnec-
essarily obscure the embodiments of the invention. Further,
the terminologies to be described below are defined in con-
sideration of functions in the invention and may vary depend-
ing on a user’s or operator’s intention or practice. Accord-
ingly, the definition may be made on a basis of the content
throughout the specification.

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying draw-
ings which form a part hereof.

FIG. 1 is a block diagram of an apparatus for processing a
fingerprint image on a multi-frame basis in accordance with
an exemplary embodiment of the present invention.

An apparatus for processing a fingerprint image 100
includes an image acquiring section 110 and an image pro-
cessing section 120.

The image acquiring section 110 acquires fingerprint
images acquired after a fingerprint of a finger is contacted, or
images acquired before a fingerprint of a finger is contacted.
The images acquired by the image acquiring section 110 are
provided to the image processing section 120.

The image acquiring section 110 may be provided with a
fingerprint contact surface, optical source, prism, and sensor
such as a proximity sensor or a transparent electrode sensor.
The procedure of acquiring the images by the image acquir-
ing section 110 will be described as follows.

Light from the optical source is provided through the fin-
gerprint contact surface at a point of time when a fingerprint
contact is initiated. Some of the light is reflected from or
absorbed in the valleys and ridges of the fingerprint, and the
reflected light is incident on the prism to image on the lens.
The light imaged on the lens is sensed by the sensor, so that a
fingerprint image can be provided to the image processing
section 120.

On the other hand, before a point of time when the finger-
print contact is initiated, when light from an external optical
source other than the intrinsic optical source of the fingerprint
image processing apparatus 100 is incident at an angle of a
particular range, an image of the fingerprint contact surface is
sensed by the sensor. The image of the fingerprint contact
surface is provided to the image processing section 120 where
the image may be used to remove noise at the time of the
detection of the fingerprint image. In accordance with the
embodiment, it is preferred that the image used for the noise
removal may be at least two or more images which has been
acquired before the initiation of the fingerprint contact for a
predetermined time period. In accordance with the embodi-
ment of the present invention, the point of time when the
fingerprint contact is initiated may be recognized through the
change in an arbitrary feature value used to determine
whether the fingerprint exists. The feature value may include
a brightness value of pixels in the images that are input to the
image processing section 120, a value output from proximity
sensors (not shown) installed in or around the image acquir-
ing section 110, or a value output from a transparent electrode
sensor (not shown) installed on the fingerprint contact surface
of'the image acquiring section 110, but is not limited thereto.

The image processing section 120 buffers to store the
images provided continuously from before the point of time
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when the fingerprint contact is initiated through the use of the
image acquiring section 110. The buffered images may be
eliminated after the acquisition of the fingerprint image.

When a predetermined time period elapses after the finger-
print contact has been completed, the image processing sec-
tion 120 performs an image processing for a fingerprint rec-
ognition.

More specifically, as illustrated in FIG. 2, the image pro-
cessing section 120 performs the image processing by spa-
tially dividing the buffered images into three sections, that is,
a section before a point of time when the fingerprint contactis
initiated (hereinafter referred to as a first section 210), a
section from a point of time when the fingerprint contact is
initiated to a point of time when the fingerprint contact is
completed (hereinafter referred to as a second section 220),
and a section from a point of time when the fingerprint contact
is completed to a point of time when a predetermined time
period lapses (hereinafter referred to as a third section 230).
Through the image processing, the image processing section
120 estimates a noise and acquires the fingerprint image.

In accordance with the embodiment of the present inven-
tion, the first section 210 may include at least two or more
images; the second section 220 may include one or more
images or may not include any image; and the third section
230 may include at least one or more image. For example,
assuming that N number of images is used for the image
processing, as illustrated in FIG. 2, the first section 210 is
composed of K-1 number of images, the second section 220
is composed of K-(P-1) number of images, and the third
section 230 is composed of N-(P+1) number of images.

For the purpose of the image processing in accordance with
the embodiment of the present invention, the image process-
ing section 120 includes a buffer 122, a noise information
estimation unit 124, and a fingerprint image acquiring unit
126, and a memory unit 128.

The buffer 122 buffers to store images corresponding to the
first section 210, the second section 220 and the third section
230. In other words, the buffer 122 buffers to store images
from the point of time when the fingerprint contact is initiated
to the point of time when a predetermined time period lapses
after the point of time when the fingerprint contact has been
completed. The image buffered in the buffer 122 may be
eliminated after the completion of the acquisition of the fin-
gerprint image.

The noise information estimation unit 124 draws out the
images included in the first section 210 to estimate informa-
tion for a noise removal. Herein, the information for the noise
removal may be information for removing a background
noise including a residual fingerprint.

Such a noise information estimation unit 124 draws out the
images corresponding to the first section 210 from among the
images stored in the buffer 122 and calculates a mean value
corresponding to an offset and a variance, e.g., a deviation
value over the several images within the first section 210 by
pixel, by block having a given size, or by image, using the
images in the first section 210. The calculated mean value and
the calculated variance are then stored in the memory unit
128.

The fingerprint image acquiring unit 126 eliminates a noise
component in the images corresponding to the third section
230 using the variance and mean value stored in the memory
unit 128 to obtain fingerprint images having an improved
quality. Further, the fingerprint image acquiring unit 126 ulti-
mately acquires a final fingerprint image by blending the
fingerprint images having the improved quality within the
third section 230 at an arbitrary ratio. More specifically, the
fingerprint image acquiring unit 126 offsets a pixel, a block or
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an image in the respective images within the third section 230
using the mean value by pixel by block or by image, respec-
tively, which is stored in the memory unit 128, and defines a
fingerprint region and a background region through the com-
parison between a resultant value caused by the offset and a
noise tolerance range created on a basis of the variance. For
example, the fingerprint image acquiring unit 126 may set a
predetermined fixed value which corresponds to the bright-
ness of a background to the background region.

Meanwhile, the memory unit 128 stores the point of time
when the fingerprint contact is initiated and the point of time
when the fingerprint contact is completed. The noise infor-
mation estimation unit 124 divides the images buffered in the
buffer 122 into the sections using the point of time of the
initiation of the fingerprint contact and the point of time of the
completion of the fingerprint contact.

As described above, the background region other than the
fingerprint region is set to the predetermined fixed value,
thereby obtaining the fingerprint image with the background
noise being removed.

A procedure in which the fingerprint image processing
apparatus 100 removes the noise component, and the finger-
print image acquiring unit 126 acquires a final fingerprint
image will be described with reference to FIG. 3, FIG. 4A and
FIG. 4B.

FIG. 3 is a flowchart illustrating a process of acquiring a
fingerprint image in accordance with an embodiment of the
present invention; FIG. 4A depicts a diagram illustrating a
procedure of estimating information for a noise removal
using images corresponding to the first section 210 from
among the images buffered in the fingerprint image process-
ing apparatus; and FIG. 4B depicts a diagram illustrating a
procedure of correcting the images corresponding to the third
section 230 from among the images buffered in the fingerprint
image processing apparatus.

As illustrated in FIG. 3, in operation 302, the fingerprint
image processing apparatus 100 sequentially stores the
images acquired from the image acquiring section 110 in the
buffer 122 of the image processing section 120.

During the storage of the images, when it is determined that
a predetermined time period lapses after the fingerprint con-
tact is initiated and completed, in operation 304, the image
processing section 120 performs an image processing using
the images stored in the buffer 122. Although there is not
illustrated in the drawing, when the image processing section
120 recognizes the point of time when the fingerprint contact
is initiated, the image processing section 120 stores in the
memory unit 128 the point of time when the fingerprint con-
tact is initiated and the point of time when the fingerprint
contact is completed.

In other words, the noise information estimation unit 124
of the image processing section 120 draws out the images
corresponding to a section before the point of time when the
fingerprint contact is initiated, i.e., at least two images within
the first section 210, from the buffer 122, in operation 306,
and estimates information on a background noise from the at
least two images corresponding to the first section 210, in
operation 308. That is, the noise information estimation unit
124 calculates a mean value M and a variance V by pixel, by
block or by image with respect to the several images within
the first section 210 and stores the calculated mean value M
and the variance V in the memory unit 128.

For example, as illustrated in FIG. 4A, in a case where the
first section 210 is composed of five (5) images, a mean value
M and a variance V by pixel are calculated such a manner that
a mean value M of pixels 410 at given positions in first,
second, third, fourth, and fifth images 401, 402, 403, 404, and
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405 is calculated; a mean value M and a variance V by block
are calculated in such a manner that each of the first, second,
third, fourth, and fifth images 401, 402, 403, 404, and 405 are
divided into a plurality of blocks and then the mean value M
of'the blocks in the respective images is calculated; or a mean
value M and a variance V by image in such a manner that the
mean value M of the first, second, third, fourth, and fifth
images 401, 402, 403, 404, and 405 is calculated.

Thereafter, the fingerprint image acquiring unit 126 draws
out the images corresponding to the third section 230, i.e., the
images buffered for a predetermined time period after the
point of time when the fingerprint contact has been completed
from the memory unit 128, in operation 310. Subsequently,
the fingerprint image acquiring unit 126 offsets the pixels or
the blocks in the respective images in the third section 230, or
the images in the third section 230 using the mean value,
which is stored by pixel, by block, or by image in the memory
unit 128, in operation S312.

To put it another way, the variance V and the mean value M
are calculated and then stored in the memory unit 128. Here,
the variance V may be a variance in pixels at the given loca-
tions in the respective images within the first section 210, a
variance of the blocks in the respective images within the first
section 210, or a variance in the respective images within the
first section 210. Subsequently, as illustrated in FIG. 4B, the
fingerprint image acquiring unit 126 calculates the value of
the pixels at given locations ‘I’ corresponding to the pixels
410 at the same locations as shown in FIG. 4A, offsets the
calculated the pixel value by the mean value M stored in the
memory unit 128, and distinguishes between a fingerprint
region and a background region by comparing a resultant
value caused by the offset with a noise tolerance range (a
threshold value) calculated on a basis of the variance V.

The procedure of distinguishing between the fingerprint
region and the background region will be described in detail
herein below.

First, the fingerprint image acquiring unit 126 calculates an
absolute value of the difference between the mean value M on
a pixel basis stored in the memory unit 128 and the value of
the pixels at the locations I to perform the offset. Thereafter,
it is determined whether the calculated absolute value
exceeds the noise tolerance range calculated on a basis of the
variance V, in operation 314. Here, the noise tolerance range
may be derived from the variance V and a constant determin-
ing a noise tolerance reference. The constant determining the
noise tolerance reference may be set to one value with respect
to each image, each block, or each pixel, which may be
different from each of the image, block and pixel. That is, the
constant may be set beforehand using a statistical analysis of
different fingerprint images or advance information on the
fingerprint region, e.g., advance information that the bright-
ness of the fingerprint region is always darker than that of the
background region.

As aresult of the operation 314, when it is determined that
the calculated absolute value exceeds the noise tolerance
range, the fingerprint image acquiring unit 126 determines
that the location 1 is a part of the fingerprint region, in opera-
tion 316.

As a result of the operation 314, however, when it is deter-
mined that the calculated absolute value is not exceed the
noise tolerance range, the fingerprint image acquiring unit
126 determines that the location 1 is a part of the background
region, in operation 318, and renders the determined location
Ito have a fixed pixel value C, i.e., a predetermined brightness
value, in operation 320.

A series of the operations 310 to 318 as described above is
repeatedly performed on a pixel basis, or on a block basis, or
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on an image basis included in the third section 230, so that the
fingerprint region and the background region are distin-
guished and the background region is set to have the prede-
termined fixed value C. In accordance with the embodiment,
the fixed value C, which is a constant value of the background
region, may be set to have different values by pixel or by block
so that the background region can be identified from an outer
region of the image or a portion other than the fingerprint
region.

The fingerprint image acquiring unit 126 distinguishes
between the fingerprint region and the background region set
to the fixed value in the respective images within the third
section 230, gives a predetermined weight to the pixels or
blocks that are determined as the fingerprint region, and adds
all the weighted values to obtain the fingerprint image.

Although it has been omitted in the embodiments of the
present invention, before acquiring the fingerprint image
using the images within the third section 230, a preprocessing
may be performed on the images within the third section 230.
The preprocessing may be implemented by, for example, a
morphological filtering, but is not limited thereto.

While the description of the present invention has been
made to the exemplary embodiments, various changes and
modifications may be made without departing from the scope
of'the invention. Therefore, the scope of the present invention
should be defined by the appended claims rather than by the
foregoing embodiments.

What is claimed is:

1. An apparatus for processing a fingerprint image, the
apparatus comprising:

a noise information estimation unit configured to estimate
information for a noise removal from at least two or
more first section images recognized for a first section
before a point of time when a fingerprint contact is
initiated; and

a fingerprint image acquiring unit configured to correct at
least one third section image using the estimated infor-
mation to acquire the fingerprint image;

wherein the at least one third section image is recognized
for a predetermined time period after the completion of
the fingerprint contact.

2. The apparatus of claim 1, wherein the point of time when
the fingerprint contact is initiated is a point of time when a
feature value indicative of whether there exists a fingerprint is
subjected to a change in the fingerprint image processing
apparatus.

3. The apparatus of claim 2, wherein the feature value is a
value output from a proximity sensor installed in the finger-
print image processing apparatus, a value output from a trans-
parent electrode sensor to which the fingerprint is contacted,
or a changed value in a pixel in the image recognized in the
fingerprint image processing apparatus.

4. The apparatus of claim 1, wherein the noise information
estimation unit is configured to estimate the information by
calculating a mean value and a variance by pixel or by block
having a given size or by image in the respective first section
image within the first section.

5. The apparatus of claim 4, wherein the fingerprint image
acquiring unit is configured to:

calculate a noise tolerance range based on the variance,

calculate pixel values by pixel or by block, or by image in
the respective third section image from after the comple-
tion of the fingerprint contact to a predetermined time
period, offset the calculated pixel values using a mean
value calculated by the noise information estimation
unit, and determine a background region and a finger-
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print region through the comparison between a resultant
value caused by the offset and the noise tolerance range;
and

set the background region to a predetermined fixed value to
acquire the fingerprint image.

6. The apparatus of claim 5, wherein the fingerprint image
acquiring unit is configured to give a weight to portions which
has been set as the fingerprint region for the predetermined
time period after the completion of the fingerprint contact and
add the weighted values to acquire the fingerprint image.

7. The apparatus of claim 5, wherein the noise tolerance
range is calculated using the variance and a noise tolerance
standard that is set by pixel, by block or by image.

8. The apparatus of claim 1, further comprising:

a buffer configured to buffer images that are input to the
fingerprint image processing apparatus from before a
point of time when the fingerprint contact is recognized
to the predetermined time period.

9. A method for processing a fingerprint image, the method

comprising:

buffering images for the storage thereof;

storing a point of time when a fingerprint contact is initi-
ated in the course of buffering the images;

drawing out first section images within a first section
among the buffered images, wherein the first section is a
section before a point of time when the fingerprint con-
tact is initiated;

estimating information for a noise removal when a prede-
termined time period lapse after the fingerprint contact
has been completed; and

drawing out third section images within a third section
among the buffered images, wherein the third section is
a section from after the completion of the fingerprint
contact to the predetermined time period; and

correcting the third section images within the third section
using the estimated information to acquire the finger-
print image.

10. The method of claim 9, wherein said storing a point of

time when a fingerprint contact is initiated:
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storing a point of time when a feature value indicative of
whether there exists a fingerprint is subjected to a change
in the fingerprint image processing apparatus.

11. The method of claim 10, wherein the feature value is a
value output from a proximity sensor installed in the finger-
print image processing apparatus, a value output from a trans-
parent electrode sensor to which the fingerprint is contacted,
or a changed value in a pixel in the image recognized in the
fingerprint image processing apparatus.

12. The method of claim 9, wherein said estimating infor-
mation for a noise removal comprises:

estimating the information by calculating a mean value and

avariance by pixel or by block having a given size, or by
image using at least two first section images within the
first section.

13. The method of claim 12, wherein said correcting the
third section images comprises:

calculating a noise tolerance range based on the variance,

calculating pixel values by pixel, or by block or by image of

the respective third section images within the third sec-
tion;
offsetting the calculated pixel values using a mean value
calculated by the noise information estimation unit and
determining a background region and a fingerprint
region through the comparison between a resultant value
caused by the offset and the noise tolerance range; and

setting the background region to a predetermined fixed
value to acquire the fingerprint image.

14. The method of claim 13, wherein said correcting the
third section images comprises:

giving a weight to portions which has been set as the

fingerprint region the third section images within the
third section; and

adding the weighted values to acquire the fingerprint

image.

15. The method of claim 13, wherein said calculating a
noise tolerance range comprises:

calculating the noise tolerance range using the variance and

anoise tolerance standard that is set by pixel, by block or
by image.



